Within living memory the opinion of an ophthalmologist about a patient's optic discs could settle the question whether that patient's skull was to be opened; and indeed I happened, some twenty years ago, to examine a midle-aged woman who had as a girl undergone cranibtomy by Horsley, mainly on the score of her angry-looking discs. These discs were deep crimson, and had no recognizable margins, and they jutted forward slightly but appreciably beyond the neighbouring part of each fundus. The patient's headaches were relieved, after she had recovered from the operation, by glasses to correct her compound hypermetropic astigmatism. Now that neurological clinics and cranio-surgical units have at their disposal the pneumogram, the angiogram, the electro-encephalogram and other modem devices, ophthalmologists take less share in diagnosing a doubtful case of central nervous disease. As an ophthalmologist I can but admire anyone who can thread his way through this labyrinthine central nervous system, but not many neurologists rest content with that achievement. Some of them launch out into metaphysics. Others reconstruct their forefathers' lives in a neurotropic moulc. Yet another keeps on castigating loose thougsht and the inaccurate use of words; but perhaps the hallmark of a neurologist is intense concentration upon any problem to which he is committed. That is why Henry Head was cut short when he rushed up to Hughlings Jackson one day, eager to dilate upon his latest clinical discovery. "Don't bother me now, Head, I'm making some observations on my own migraine."
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Movement of either eye may be limited or excessive in one or more directions, but we should also note abnormal obliquity. If, for instance, a patient's right eye rises when he looks to the left, we speak of a right upshoot, which indicates overaction of the right inferior oblique muscle; and that in its turn usually means paresis either of the left superior rectus, or of the right superior oblique. In the vertically-acting extraocular muscle it is not always recognized that the superior and inferior rectus muscles, although they happen also to be adductors, exert their maximum vertical effect when the eye is abducted. On the other hand the inferior and superior oblique muscles are at their best as an elevator and a depressor respectively, when the eye is adducted, although admittedly these oblique muscles are both abductors if we are considering their isolated actions.
There may be a lack of power to converge both eyes upon a near object, and while we note the pupils and their response to stimuli, we should remember that many abnormal pupils can be explained by the state of the eye itself, as a traumatic mydriasis, miosis from posterior synechix, and anisocoria due to asymmetrical development of the iris musculature. r must omit those interesting opacities in the ocular media which may have a neurological bearing. When we come to look at the fundus, attention will centre chiefly upon the optic discs, but other signs need not be neglected. In Batten's disease, for example, we may find pigmentary changes in the periphery of each retina, together with macular degeneration, as well as partial consecutive optic atrophy. Syphilis can produce multiple patches of peripheral choroido-retinitis, or may attack the macula, and occasionally leads to neuro-retinitis. The large plaques of choroido-retinal degeneration created by toxoplasmosis are now well known, and various bizarre lesions may be evolved in the phakomatoses.
The optic disc itself is often misinterpreted. In the first place many people do not realize the wide range of colour displayed by normal discs, and so they tend to diagnose optic atrophy without justification. Secondly it is too often assumed that a disc with indistinct margins is necessarily swollen. A third fallacious belief is that, if an observer with relaxed accommodation can appreciate details on the disc-surface through a strong convex lens in his sight-hole, he must be dealing with a swollen disc. A fourth source of error is the variability within normal limits of the calibre and disposition of the vessels. Incidentally we often find wisps of embryonic connective tissue filling the physiological cup and even extending beyond. These harmless vestiges have been mistaken for the signs of secondary optic atrophy.
Blurring of the disc margin is common in compound hypermetropic astigmatism, but it may occur even in emmetropes. Moreover hypermetropia reduces the dimensions of an eye, so that the nervbundles jostling through the lamina cribrosa may produce a slight bulge not constituting genuine disc-cedema. Slight salience of the disc should not be interpreted as pathological unless we find corroborative signs. In measuring the swelling, the actual strength of the final lens in the sight-hole of the ophthalmoscope can be ignored. What matters is the relative strength of that lens compared with the strength of the lens which proves best for the adjacent part of the fundus. Suppose that the observer with relaxed accommodation sees details on the surface of the disc through a + 5 0 dioptre lens. If adjacent details are also clear with a + 5 0 lens, then there is no swelling of the disc.
If, however, adjacent details require a + 1 0 lens, we can take it that there are about 4 0 dioptres of swelling.
For every case of true disc-cedema, I must have been shown at least four allegedly suffering children in whom there was no visible swelling, and it seems clear that many people diagnose or suspect disc-oedema simply because the consequences of missing it may be so grievous. In reality there need seldom be any serious doubt about the presence of oedema, provided that the observer appreciates those sources of fallacy which I have mentioned. Furthermore a true disc-aedema is usually accompanied by corroborative signs, especially turgidity of the retinal veins, and flecks of hemorrhage on and near the disc. One noteworthy feature of disc-cedema in children is its swift development. More than once I have seen several dioptres of swelling in a child whose discs were free from cedema less than forty-eight hours previously. One important consequence of this rapid emergence is that the swelling soon seeps over to the macula, unless the intracranial pressure can immediately be lessened. This macular cedema is followed by central choroido-retinal atrophy and pigmentary degeneration.
SUBJECTIVE TESTING
The visual acuity of children who do not know their letters can often be ascertained by means of the "E" test. In selected cases orthoptic investigation of the binocular function helps, and the Hess screen test performed at intervals is useful as a comparative record in cases of muscular paresis. The confrontation field test, whenever it is feasible, should be done separately for each of the four quadrants of both fields. Perimetry may locate a lesion involving the visual pathways, but many of the children suffering from neuro-opththalmic disorder, even if they are old enough for charting of their visual fields, will be too ill to concentrate. The same limitation applies to testing on the Bjerrum screen. Enlargement of the blind-spot is commonly cited as conclusive evidence of disc-cedema, but it must be remembered that there is some normal variation in the size of the blind-spot; and that, as a rule, true swelling is unequivocally evident by ophthalmoscopy, if that examination be performed by an experienced observer. FROHLICH, A. (1901 ) Wien. klin. Rdsch., 15, 883. HOLMES, G. (1946 Introduction to Clinical Neurology. Edinburgh. HUNT, T. C. (1933) Lancet, ii, 279. KRUPP, G. R., and FRIEDMAN, A. P. (1953) Amer. J. Dis. Child., 85, [146] [147] [148] [149] [150] Mr. G. I. Scott (Edinburgh): I propose to confine my remarks to two subjects: First, one of the demyelinating diseases, Neuromyelitis optica, with particular reference to its occurrence in children. Second, Retrolental fibroplasia, or the retinopathy of prematurity, and the possible significance of the fact that, not so very rarely, a number of the babies who suffer from this defect later develop spastic diplegia.
(1) NEUROMYELITIS OPTICA In a follow-up of 10 cases of neuromyelitis optica, seen in Edinburgh during the period 1937 -1949 (Scott, 1952 , two of the cases were typical of the disease in that they developed bilateral optic neuritis, preceded or followed by paraplegia as well as other obvious signs of myelitis. Both were adults.
I also have records of 2 other cases seen in 1938 and in 1939, but as I saw neither at the commencement of the disease, and have only been able to follow up one, I excluded them from my survey. In both, however, the optic neuritis preceded the myelitis,-and both made a complete recovery from the optic neuritis although they were left with residual effects from the myelitis.
In this type of case, it is generally recognized that the mortality is in the region of 50%, some dying in a matter of weeks, others surviving for a number of years, and some making a partial or even a complete recovery.
Walsh (1935) has drawn attention to cases in which there is binocular loss of vision not followed by paraplegia, and has expressed the view that these cases represent an abortive form of neuromyelitis optica, since symptoms referable to the spinal cord are often minimal. I am sure that we should recognize that cases of neuromyelitis optica do, in fact, fall into two main groups, the first, the classical type of case, to which I have already referred, and the second and, I think, much larger group, in which there is bilateral optic neuritis, but in which signs of myelitis, although quite definite, are much less obvious and in which the motor pathways are hardly affected.
Of my remaining 8 cases, which were first seen during the period 1937-1949, one with onset of the disease in 1939 died in the same year, but the remaining 7 still survive and have now been followed up for periods varying from eleven to sixteen years. This latter group includes 4 children. Before referring to the children, I would like to describe the signs and symptoms occurring in one of my patients, a boy of 16, since he demonstrates very clearly the features which adults or adolescents in this group seem to present. In children, there is, of course, often great difficulty in getting satisfactory responses to tests of sensation and I find difficulty in distinguishing such cases, if they are at all atypical, from those of acute disseminated encephalomyelitis. Case With regard to the age of onset of the disease, I have selected 50 cases from the literature and these, together with my own 10 cases, show an age distribution quite different from that which one finds in disseminated sclerosis. Brain (1934) referred to 12 cases of bilateral optic neuritis, which he had seen, without known cause and without any other abnormality developing at the time or subsequently, and he compared the age distribution with that of 26 cases of acute unilateral optic neuritis.
He emphasized that the acute bilateral form fails to exhibit any significant selective age-incidence during the first five decades, in contrast with acute, usually retrobulbar, neuritis which shows a conspicuous peak between the ages of 20 and 40.
Whether or not such 'cases of severe bilateral optic neuritis represent an even more abortive manifestation of the disease one cannot say, but the comparable age distribution is of interest.
From the point of view of prognosis, the question of the mode of onset is, I think, of some significance. In this connexion, I have been impressed, not only in this series of cases, but also in others which I have seen at one time or another, by the fact that cases which commence with optic neuritis, without preceding signs of involvement of the cord, seem to have a rather better prognosis than do those which develop myelitis as the first major incident, and I am certain that those cases which do not show any clinical involvement of the motor pathways in the first phase of the disease are much more likely to survive than those which develop paraplegia at this stage.
In my own series of cases, the myelitis was first in 1 case, but in the remaining 9 cases the visual loss was the first "major incident". In some cases there may, however, be a history of tingling in one or other hand, or of weakness in an arrt, some months before the onset of the optic neuritis, or the optic neuritis may be preceded by a vague history of a tired feeling in the legs.
Pain, often quite severe, either in the eyes or above them, is I think, common at the onset of the disease.
There seems to be no relation between the severity of the optic neuritis and that of the myelitis.
6 of the 12 cases to which I have referred showed only relatively mild signs of myelitis, and yet, in all, the-optic neuritis was of a very acute type.
(2) "RETROLENTAL FIBROPLASA" OR THE RETINOPATHY OF PREMATURiTY In March 1952, we began, in Edinburgh, an examination of all premature infants born in the city. In order to make the task an easier one, and to ensure, as far as possible, that we would be able to follow-up the future development of such infants, we limited our enquiry to prematiue babies weighing 4 lb. or less at birth, and whose parents were resident in Edinburgh.
-,We also recalled for examination all babies, satisfying the above criteria, who had been born in Edinburgh during the years 1948-1952, since the first recorded case of the condition, in Edinburgh, occurred in 1948.
This investigation was carried out in conjunction with Dr. J. B. Kerr.
During this five-year period, 1,257 premature babies, of a birth weight of 51 lb. or less, were born in Edinburgh. Of this number, 240 had a birth weight of 4 lb. ojr less, and 23 developed what I would like to call "retinopathy of prematurity" or, as it is more generally described, "retrolental fibroplasia" (Fig. 1 ).
Although we have not yet fully analysed our findings, there are one or two points of interest.
In this series of 1,257 premature babies, we had 11 babies who later developed true spastic diplegia and, of these 11, 10 were in the group of 240 with a birth weight of 4 lb. or less.
Five of these 10 babies had also developed retrolental fibroplasia.
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The numbers are, of course, small but the apparent association of these two conditions (Fig. 2) , the retinopathy of prematurity and the subsequent development of spastic diplegia is not, I think, without significance when one considers the Etiological factors which might be involved. Ashton and co-workers (1953) thought it essential, in view of the controversy regarding the role played by oxygen in the etiology of retrolental fibroplasia, to investigate experimentally the influence of varying concentrations of oxygen upon the immature retina. For this purpose, the kitten was selected in view of the fact that the retinal vessels of the cat do not reach the retinal periphery until about three weeks after birth, and, during the ensuing three weeks, was considered as comparable to the premature baby.
The main conclusions of these preliminary experiments were that high concentrations of oxygen almost obliterated the ingrowing vessels of the developing retina of the kitten. In addition, however, when the animals were returned to air, such vessels as remained patent refilled with blood. The resulting development, however, was grossly abnormal, in that an irregular cobweb of vessels developed at the periphery of the reopened network, following which new vessels later grew into the vitreous, to be followed by retinal detachment. fibroplasia. mental defect and severe diplegia. Showing early rigidity, emerging from the dystonic phase. One great difficulty in accepting the view that intensive oxygen therapy is the basic cause of the retinopathy of prematurity is the fact that cases have been recorded (Bembridge et al., 1952) in babies who have never had any oxygen therapy at all. We have had one such case in Edinburgh. I think that it is almost certainly true that retinal vasoconstriction resulting from exposure to oxygen is an important factor in regard to the degree to which the retrolental fibroplasia develops, but I doubt if it is the oxygen which inflicts the basic injury. In this connexion, the fact that such a large proportion of our Edinburgh cases later developed spastic diplegia is not without interest. Krause (1946) has pointed out the frequent association of cerebral defects and ocular disease, and has put forward the view that retrolental fibroplasia is only part of a wider failure in the development of the anterior part of the central nervous system. Szewczyk (1952) considered retrolental fibroplasia as being a terminal stage of an "anoxic retinopathy", induced by retinal oxygen deficiency during a period of life when vascularization of the retina was taking place. Ingalls (1948) discussing "congenital encephalo-ophthalmic dysplasia", considered that this term covered a common. process which might manifest itself in three ways:
(i) by the appearance of structural or dissociated malformation of the cerebrum; (ii) by the appearance of simple or multiple hemangiomas of the skin; or (iin) by variable ocular abnormalities. such as retrolental fibroplasia. Ingalls put forward the view that these conditions might arise singly or together, depending upon the stage of development at which toxmnia occurred. In this way, he explained the periodic occurrence together of three apparently unrelated conditions, retrolental fibroplasia, cerebral palsy (with or without mental retardation) and skin hwmangiomas. It is also of interest to note that Bjelkhagen (1952) in a review of 38 cases of retrolental fibroplasia in Sweden, found that 14 were mentally retarded, in 13 the mental state was uncertain, and that only 11 appeared definitely mentally normal.
One thing upon which all can agree is that most of these premature infants needed oxygen at birth,. because of their anoxic state.
With,regard to spastic diplegia, as Ford (1952) has emphasized, a number of writers have stressed the importance of asphyxia at birth, although, as he points out, it is a difficult factor to evaluate: since many babies are deeply asphyxiated without ill-effects.
In 1952, Hepner and Krause pointed out that cow's milk contained four times the sodium,-twice the; hloride, and seven times the phosphorus content of human milk. They stressed the fact that. early-Teding with cow's milk mixtures might result in an electrolyte retention and imbalance. This, in turn, would result in generalized edema which might also affect the retina. However, Coxon (1951) and Crosse (1951) have reported the occurrence of retrolental fibroplasia in infants who have been totally fed on breast milk.
It would seem clear, therefore, that, if cow's milk is -at fault, it can only be an exacerbating factor and not the primary cause of the retinal changes.
In the light of our present knowledge, therefore, my own feeling regarding the retinopathy of prematurity is that it is a part of a general cerebral disorder resulting primarily from anoxaemia.
On the other hand, I think that it may well be that the administration of prolonged oxygen, by superadding retinal vasoconstriction with consequent transudation into the layers of the retina, aggravates the initial angioblastic disturbance and may therefore, in fact, be responsible for the high incidence of the condition in recent years although not the primary factor in the etiology of the underlying pathological disturbance.
I would like to express my indebtedness to Dr. J. D. Kerr, in conjunction with whom I carried out the survey of children with retrolental fibroplasia, and I am also indebted to Dr. T. T. S. Ingram for permission to publish the photograph of the child with retrolental fibroplasia and severe diplegia.
Dr. S. P. Meadows: Failure of vision in childhood, as in adults, has many facets. The possible pitfalls in diagnosis are numerous. A patient of my own, a boy in his teens, was saved from ventriculography largely by a letter from an oculist, who reported that the optic discs had appeared swollen several years previously, and subsequent events upheld the diagnosis of pseudo-papillcedema. At the other extreme are the patients who present with near blindness and little to show on examination,. except, perhaps, poorly reacting pupils. The patient is blind and the physician may see nothing,, and there may be a danger of attributing the blindness to a manifestation of hysteria. Loss of function may precede visible ophthalmoscopic changes when the optic nerves or chiasm are compressed, as, for example, by a craniopharyngioma, or in cases of retrobulbar neuritis. In cases of cortical blindness the fundus oculi and pupils may be entirely normal.
The examination of children has, of course, its own peculiar difficulties. Who has not marveled at the strength of the eye closure muscles, the orbicularis oculi, in a child, during examination of the fundus oculi? Or prayed that the wandering eyes might develop a momentary loss of conjugate movements, preferably in all directions, when the optic disc comes into view for a fleeting moment? PAPILUEDEMA Papilledema in childhood, as in adults, is commonly associated with an intracranial tumour. It is, however, sometimes due to increased intracranial pressure consequent on aqueduct stenosis, and occasionally appears as a complication of a local infection, usually otitis. It is, of course, seen in meningitis, and I am sure many of us have had the experience of diagnosing an intracranial tumour in an ill-looking patient who walks into the out-patient department, and who is actually the subject of tuberculous meningitis. Severe papillcedema, due to increased intracranial pressure from any cause, is, of course, often present with relatively normal vision. Later, however, visual failure may appear, in association with secondary optic atrophy, and, if visual failure has already commenced, relief of intracranial pressure by operative procedures does not always arrest it: a point of some importance in prognosis. I wish to say little about papilleedema due to intracranial tumours, except to refer to the fact that it is often absent in the fairly common pontine glioma in childhood. In these cases, gradual loss of function may appear, including ocular and cranial nerve palsies, and signs of pyramidal involvement, with a progressive deterioration in the patient's condition, while the optic fundi remain quite normal, ,even until a few days before death. A patient of my own, a child aged 5 years, developed an isolated third cranial nerve palsy with no other symptoms or signs, and after a period of eighteen months a contralateral hemiplegia appeared, suggesting a lesion in the neighbourhood of the crus cerebri. The optic fundi remained entirely normal. At autopsy a large glioma was present in the pons and invading the mid-brain, and a mass of tumour had protruded from the brain-stem and surrounded the III nerve, giving rise to a clinical picture which led us to suspect a lesion outside rather than inside the brain-stem.
The only other clinical feature to which I would call attention is the case of a patient who presents with papilloedema and other features suggesting increased intracranial pressure, but with impairment of vision more severe than would be expected from the degree of papillkedema. In one patient, a child of 5 years, rapidly failing vision, papillcedema and an ataxic gait suggested the presence of a posterior fossa tumour. But visual acuity was severely affected, much more so than would be warranted by the appearance of the optic fundi, although no local field defect could be discovered. Further investigation showed the presence of a large craniopharyngioma, and it may be that her ataxia was partly due to her poor vision. This combination of severe loss of vision with only a moderate degree of swelling of the optic discs is suggestive of a basally situated tumour, such as a craniopharyngioma, which is compressing the optic nerves and chiasm as well as causing increased intracranial pressure. But a somewhat similar clinical picture may be caused by bilateral retrobulbar neuritis.
Papilleedema is also seen in childhood, as in adult life, with clinical features suggestive of an intracranial tumour, and on ventriculography the ventricular system is found to be of normal configuration, or the lateral ventricles may even be small and symmetrical. In childhood, this syndrome is often associated with an infective process, especially otitis, and at one time the term otitic hydrocephalus was used. It is thought that these cases may be associated with thrombosis of intracranial veins, especially the lateral sinus or superior sagittal sinus. In other cases, however, and more especially in adults, no focus of infection is present, and we are uncertain of the exact pathology. Visual failure may appear in these cases, perhaps more commonly in the cases unassociated with local infection, and consecutive optic atrophy with considerable impairment of vision may be the final state. On the other hand, many of these cases, and particularly those associated with otitis in childhood, appear to progress favourably. The papilloedema subsides leaving vision intact, after only a short period of repeated lumbar puncture.
A child I saw in 1938, aged 12 years, developed severe papilleedema during the course of an acute infection of the ear and mastoid, without other neurological signs. In spite of the infection, the child did not appear ill and was quite alert. Lumbar puncture showed a raised pressure but a normal fluid. The child made a fairly rapid recovery after several lumbar punctures, and was seen eight years later fit and well, with normal vision.
It seems probable that the treatment of choice in these cases, once the diagnosis is assured-and air pictures being normal-is that of repeated lumbar puncture. The latter is not entirely devoid of risk, however, for the presence of cerebral cedema may behave in a way like a tumour, and lead to herniation of the temporal lobes into the incisura of the tentorium, and of the cerebellar tonsils into the foramen magnum. Withdrawal of fluid should therefore be performed with caution, and the pressure should not be allowed to fall below about 150 mm. Lumbar puncture should not be repeated for at least twenty-four hours, as too frequent drainage may cause considerable disturbance and even precipitate a fatality. The desirability of subtemporal decompression needs to be considered in some of these cases with persistent papilloedema or failing vision.
Aqueduct stenosis is also a condition which gives rise to increased intracranial pressure with papilloedema in children. It is really a ventriculographic diagnosis, with dilated lateral and third ventricles and a block above the fourth ventricle.
A recent case of this disorder, a girl aged 5 years, had a history of increasing unsteadiness on the legs for eighteen months, together with slight unsteadiness of the arms. She had never complained of headaches. Examination revealed a large head, severe papillcedema, ataxia of all four limbs and bilateral extensor plantar responses. A clinical diagnosis of cerebellar astrocytoma was rebutted by the air pictures which showed a block in the aqueduct. Following a Torkildsen's operation, with drainage of the lateral ventricles into the posterior fossa, there was a gradual improvement, so that nine months after operation she was back at school, still slightly ataxic, and with pallor of both discs and fair vision.
TUMOURS INVOLVING THE OPTIC NERVES AND CHIASM Compression of the chiasm and of the optic nerves is a cause of visual failure in adults and in childhood, though the compressing agent varies to some extent with the age period. In adult life meningiomas and pituitary adenomas are common, but they are rare in childhood. The two tumours which present themselves particularly in childhood, though they are by no means limited to this age group, are the-,gliomas of the optic nerve and chiasm, and the tumours of Rathke's pouch or craniopharyngiomas.
A glioma of the optic nerve is sometimes a relatively benign tumour, at least from the clinical point of view. It is thought that these tumours usually arise from the intra-orbital portion of the optic nerve and less commonly from the intracranial portion, though at operation it is often difficult to be certain of th1 point of origin. In many cases intracranial extension occurs through the optic foramen, and the turnour may reach the chiasm or beyond.
The clinical features are, perhaps, too well known to need further description. Unilateral visual failure is followed by proptosis, which is usually axial and irreducible. Ocular movements are frequently preserved, at least in the early stage, and pain is not usually a prominent feature. The optic disc is usually atrophic, but a recent case under my care, however, a girl of 15 years, presented with severe unilateral papilloedema, and vision reduced to hand movements in the nasal field. Had it not been for slight exophthalmos, a diagnosis of retrobulbar neuritis might have been considered. In another patient, an adult, thrombosis of the central retinal vein was the first sign of an optic nerve glioma, a most unusual mode of presentation. The patient later developed secondary glaucoma in this eye, but it was only when vision began to fail in the temporal field pf the good eye that the question of a tumour was considered. Operation revealed a glioma involving both optic nerve and chiasm, which had spread backwards to the brain-stem.
Enlargement of the optic foramen on radiography is one of the important diagnostic signs, and is indicative of intracranial extension. Cases have been recorded of invasion of the optic disc, with a visible swelling seen on ophthalmoscopy.
The prognosis varies a good deal from case to case, but some of these tumours are of slow growth, and the patient may live for many years after removal, even when the removal has been incomplete. A case I first saw in 1939, and whose optic nerve was removed by Mr. Wylie McKissock as far back as the chiasm, is still alive and well, the vision in the other eye remaining good.
The onset of symptoms occurs before puberty in by far the majority of cases, but they are occasionally seen in adult life. The rare association with von Recklinghausen's neurofibromatosis is well known.
Gliomas involving the chiasm also tend to occur in childhood, though not confined to this age group. A glioma of the optic nerve may spread back to involve the chiasm, but it seems likely that the chiasm itself is sometimes the primary seat of a glioma. Martin and Cushing were among the first to call attention to this group of gliomas, which were often surprise findings at operation. There is usually a fairly rapid and progressive loss of vision which may be asymmetrical in the two eyes. The patient often presents with blindness of one eye, but the other eye usually has impairment of vision. A defect in the temporal field, which may not show a clean vertical bisection, is a feature, together with bilateral optic atrophy. Exophthalmos may -appear at an advanced stage. Endocrine disturbance is unusual, at least to any marked degree, and radiological examination may be negative, though excavation under the clinoid processes may be seen. It is clear that differential diagnosis in these cases is from a craniopharyngioma, which is usually associated with radiological evidence of damage to the sella or suprasellar calcification. Operative treatment has little to offer in these cases, and the results of radiotherapy are problematical.
Meningioma of the optic nerve sheath is a tumour of adult life, and presents with clinical features similar to those of a glioma, i.e. unilateral visual failure with exophthalmos, though defects in ocular movements may also be present. These tumours are rare enough in adults, and must be excessively rare in childhood. Walsh records a case in a child of 8 years, however. The youngest patient I have seen with this condition was a girl who started to lose the sight of the right eye at the age of 17 years. Within three years she was virtually blind in this eye, with optic atrophy and slight exophthalmos. The vision in the remaining eye then began to deterioate, though a year later the vision in this eye was still 6/12, and there was no localized defect in the field. All investigations were negative-including -radiographie examination of the-skull and optic foramina, and examination of the cerebrospinal fluid, and arteriography and air pictures showed no definite abnormality. On exploration, at the age of 28, and eleven years after the onset of symptoms, a small cuff of tumour was found surrounding each optic nerve, two quite separate meningiomas of the optic nerve sheaths. Radical treatment was unfortunately impossible. The negative investigations are of some interest after a period of over ten years. Occasionally the cuff-like meningioma surrounding the optic nerve in the orbit is merely a small extension of a large intracranial meningioma, which may be clinically silent.
Tumours of Rathke's pouch (craniopharyngioma) are one of the commoner causes of compression of the chiasm and optic nerves in childhood. Although par excellence a tumour of childhood, a graph of their age incidence tapers off gradually towards middle age. They are sometimes encountered in the forties and fifties, perhaps when a chromophobe tumour has been expected. For a craniopharyngioma can arise inside the sella and mimic a pituitary adenoma to a nicety, even at operation. In children, loss of vision is, as a rule, more gradual than in the chiasmal gliomas, and a clean-cut defect in the temporal fields more likely. Papilloedema may be seen in childhood, but is rare in adults, when optic atrophy is the rule. The combination of bitemporal hemianopia and papilleedema in a child is rarely due to any other cause. Examination of the visual fields is sometimes impossible in children, but perhaps the combination of visual failure in excess of what might be expected from the degree of papillcedema should direct our thoughts to a craniopharyngioma, or to retrobulbar neuritis. Endocrine dysfunction is common, including delayed skeletal and sexual development, and the child retains his boyish appearance after puberty. Radiographic changes are present in most cases, with destruction of.the sella, calcification above the sella, and signs of increased intracranial pressure. These tumours may grow to a very large size, with cystic extensions as far back as the pons, or invading the frontal or temporal lobes, so that radical surgery is frequently impossible.
Pituitary adenomas, a common cause of visual failure in adults, are very rare in childhood. I have had one patient, whose symptoms started at the age of 15 years with periodic headaches. She was first examined at the age of 17 years, when there was an incomplete bitemporal field defect on testing on the Bjerrum screen, with normal optic fundi, and good central vision. The breasts were undeveloped and the patient had never menstruated. Radiographic examination showed a ballooned sella, suggestive of a chromophobe adenoma, and this, indeed, proved to be the case at operation. She had a twin sister who acted as an excellent control, both from the endocrine and radiological aspects. RETROBULBAR NEURITIS Unilateral retrobulbar neuritis, so commonly seen in adults, either as an isolated event or during the course of frank disseminated sclerosis, is rarely seen under the age of 15 years. On the other hand, bilateral retrobulbar neuritis, though uncommon, is a well-recog':ized entity in childhood. It may appear abruptly in a child previously in good health, or following a period of vague ill-health lasting some weeks, or following chickenpox and measles. An abrupt onset of loss of vision, sometimes almost complete blindness, or gross loss of central vision, is accompanied by blurring or frank swelling of both optic discs. In 6 out of 9 such cases seen during the past few years, all children between the ages of 5 and 10 years, there were no other signs of involvement of the central nervous system. Recovery of vision is the rule, within a few weeks, though the child may be left with pale optic discs. Most of the children were able to return to school and lead a normal life. 2 of the 9 children so affected had evidence of pyramidal involvement which later disappeared. The differential diagnosis from an intracranial tumour can be one of considerable difficulty, and ventriculography may be necessary. It was performed in 2 of these 9 cases. That such an episode may be followed by freedom from further symptoms for many years is shown by 3 further patients seen in adult life, aged 26, 34 and 55 years, all of whom gave a history of abrupt loss of vision in both eyes at the ages of 8, 9 and 5 years, respectively. All 3 patients had optic atrophy, and 2 of them had only slight impairment of vision. The third patient, seen at the age of 55, fifty years after the initial episode, had been left with gross impairment of vision, severe enough to be certifiable as blind, but was otherwise healthy and active.
AFFECTIONS OF THE OPTIC RADIATIONS AND VISUAL CORTEX
Affections of the optic radiations and visual cortex are perhaps less common in childhood than in adult life. In adults, vascular lesions and neoplasms of the cerebral hemispheres are amongst the commoner causes of hemianopic field defects, but are relatively uncommon in childhood. On the other hand, demyelinating diseases, such as the Schilder group, are seen particularly in young subjects, and various forms of encephalitis may affect the visual pathways, such as subacute inclusion encephalitis (Dawson).
Vascular lesions.-Homonymous hemianopia of abrupt onset, without hemiplegia, is a common enough event in middle-aged or elderly patients, usually due to thrombosis of the calcarine artery, but is rarely encountered in childhood. Thrombosis of the internal carotid artery, however, though usually appearing in middle age, has been recorded in patients in their teens. In this condition, fleeting premonitory symptoms may occur for weeks or months before the sudden onset of a contralateral hemiplegia, and include contralateral hemiparesis or sensory symptoms, and dysphasia. A premonitory symptom of some interest is that of temporary loss of vision in the ipsilateral eye, due to retinal ischlemia, and yet a permanent loss of vision in this eye is unusual, even when a severe hemiplegia finally appears, and this is presumably due to an adequate collateral circulation through branches of the external carotid artery. Cerebral embolism may, of course, appear as a complication of bacterial endocarditis, and the development of mycotic aneurysms is not unusual. The territory of the middle cerebral artery is commonly affected, with the abrupt onset of hemiplegia, often in association with a homonymous defect in the contralateral visual fields. A mycotic aneurysm may also cause visual symptoms. Ford describes a child of 9 years, who developed a mycotic aneurysm of the posterior cerebral artery, which compressed the III cranial nerve, and it seems feasible that a sudden homonymous hemianopia might arise from a mycotic aneurysm so situated, either by leakage into brain substance, or obstruction of the artery.
Intracranial tumours involving the cerebral hemispheres are relatively uncommon in childhood, compared with the older age groups, and we are, perhaps, inclined to regard them as rarities. When the angiomas are excluded, the gliomas form the bulk of the remainder, though several meningeal tumours are described by Bailey, P., Buchanan, D. N., and Bucy, P. C., in their book on "Intracranial Tumours in Infancy and Childhood", Chicago, 1939. I should like to refer briefly to 3 children with gliomas involving the cerebral hemisphere, all of whom presented with impairment of vision. Neither of the first 2 patients had complained of headache. In the first case the optic nerves were involved by a frontal lobe glioma, an unusual event at any age. Basal meningiomas are so placed, of course, that they frequently do so. Case I. Large right frontal cystic astrocytoma, involving the optic nerves. A boy, aged 4 years, presented with a history of rapid failure of vision in both eyes over a period of three months. Headaches were insignificant, and the child remained alert and active. He was blind in one eye, and had only perception of light in the other, with bilateral optic atrophy, but no other signs in the central nervous system. An interesting feature was the rapidity with which this virtually blind child familiarized himself with his environment by touch. He rapidly fingered his bed and his locker, and appeared to have adjusted to his visual loss in a remarkable fashion. Ventriculography showed a large filling defect in the anterior horn of the right lateral ventricle, and on needling a large cyst was encountered. Operation revealed a very large right frontal cyst, which had invaded the temporal lobe anc both optic nerves, and proved to be a cystic astrocytoma.
Case II.-Cystic astrocytoma of right cerebral hemisphere in a girl aged 11, with cutaneous manifestations of neurofibromatosis.
This girl, who had typical cutaneous nearofibromatosis, complained of recent impairment of vision, especially to the left side, so that she bumped into objects on her left side, and she had noticed impairment of sensation in her left foot. She had not complained of headaches. Examination showed a left homonymous hemianopic defect, pallor of both optic discs and minimal left-sided pyramidal signs. Ventriculography revealed a large tumour in the right cerebral hemisphere, and operation revealed a lar ,e cyst, with a mural nodule, which was removed. Histology showed this to be an astrocytoma.
There has been no clinical evidence of recurrence during the three and a half years following operation. The hemianopic defect and hemiparesis have persisted, but the child is able to lead a fairly active life.
Case III. Calcified right occipital cystic astrocytoma in a child of 12 years. This girl had complained of right-sided headache for a year, without other symptoms. Examination revealed bilateral papillcedema, and a lower left quadrantic homonymous defect in the visual fields, with no other abnormal signs. Radiography showed an area of calcification in the right occipital lobe, which proved to be cystic on air studies. Amputation of the right occipital lobe was performed by Mr. McKissock. The child is quite well two and a half years after operation, and is attending school. There is a complete left homonymous hemianopia extending to fixation, but the patient notices no disability from this. Intracranial angioma.-Intracranial angiomas are sometimes seen in childhood and in young adults, and are prone to cause visual defects from affection of the optic radiations. In Mackenzie's recent series of 50 proved intracranial angiomas, for instance, over 50 Y. started with symptoms in the first two decades, and in 10% symptoms started under the age of 10 years.
As is well known, these tumours are vascular malformations rather than true tumours, and the vast majority are situated in the cerebral hemisphere, and predominantly in the territory of the middle cerebral artery. Although the mode of presentation is commonly by an increasing hemiplegia, with exacerbations, or by focal or generalized epileptiform. attacks, other modes of presentation are of interest.
A cerebral angioma may present with a clinical history suggesting migraine, as in the following patient, a male aged 40.
Since the age of 9 years he had suffered from attacks at intervals of a few weeks. An attack was heralded by sudden visual hallucinations, consisting of stars and flashing lights, usually pink and white in colour, and always situated to the left of the mid-line, in the left homonymous fields. After fifteen to thirty minutes the visual symptoms subsided, and were followed by a severe right-sided headache and vomiting, lasting for some hours. The attacks became less frequent during the past few years, and were replaced by attacks of mistiness in the left homonymous fields, and occurring up to two or three times a day, and not followed by a headache. There have been no epileptic attacks, and his general health has been unaffected. Examination revealed a lower left homonymous quadrantic field defect, with normal fundi and no other signs on neurological examination. A cephalic murmur was audible in the right suboccipital region, and a thrill was palpable, due to a mass of pulsating vessels outside the skull. Compression of the right common carotid artery in the neck abolished the ruit. It is of interest that the bruit was hardly audible on auscultation over the eye or in the temporal region.
Although these patients are often first seen in adult life, symptoms usually start in youth, under the age of 20. The recurrent headache is usually confined to the side of the angioma, the visual symptoms are persistently in the opposite homonymous fields, and a bruit is usually present by the time the patient presents himself to the physician. Recurrent epileptic attacks may occur during the clinical -course. This mode of presentation of cerebral angioma is, of course, well recognized. Adie discussed -cases with this type of symptomatology as long ago as 1930.
Subarachnoid hemorrhage, particularly in young subjects, is sometimes due to a cerebral angioma, which may have been previously symptomless, as in the following case. A girl, aged 8 years, was admitted to the National Hospital, Queen Square, with a history of having been taken suddenly ill at school two weeks previously. Headache and vomiting of abrupt onset were followed by signs suggestive of subarachnoid heemorrhage, and this was proved by the finding of a blood-stained flui'a on lumbar puncture. The patient gradually improved, and on admission to the National Hospital, two weeks after the onset of symptoms, she had almost fully recovered. There were no abnormal signs on examination -except a right-sided upper quadrantic homonymous field defect, with good central vision and normal optic fundi. There was no cephalic bruit. A left carotid arteriogram was normal, though the posterior cerebral -artery did not fill. Vertebral artericgraphy, however, showed an angioma in the occipital region. Presumably there had been an intracerebral leak, as well as subarachnoid bleeding, as also frequently occurs in cases of intracranial aneurysm. The patient was fit and well a year after the subarachnoid hemorrhage, though the field defect persisted.
In another patient, a girl aged 16, who presented with subarachnoid hemorrhage, and whose father died of .a subarachnoi-I hemorrhage, angiography later showed a large angioma in the parietal region, and air pictures showed that the angioma was deforming the lateral ventricle. There was no cephalic bruit, nor indeed any residual signs, and the patient has been symptomless and living a normal life for three and a half years since ,the subarachnoid hemorrhage.
From these 2 patients, aged 8 and 16, one may conclude that subarachnoid hemorrhage in childhood -may be associated with an angioma rather than an aneurysm, that an audible cephalic bruit, formerly regarded as an integral part of the clinical picture in angiomas, may be absent, that carotid arteriography may be negative, if the angioma arises in the territory of the posterior cerebral artery, and that the angioma may be seated so deeply as to cause deformation of the lateral ventricle. The absence of a cephalic bruit in cases of angioma which present with subarachnoid hemorrhage has already been commented upon by Mackenzie, and may be due to the depth of the angioma.
In conclusion, it is of interest that several conditions causing blindness in childhood in the past are now a rarity. As for example, congenital syphilis, gonococcal ophthalmia, and the ocular sequelk of acute infections. It is perhaps even more interesting to speculate on the form which such a discussion on visual failure in childhood may take, say, fifty years hence: when, perhaps, there will be no infection which cannot be controlled in its early stages, and when the biochemist or pathologist has solved the riddle of demyelination, and possibly even tumour formation.
Dr. J. G. Greenfield: I propose to confine my remarks to the pathology of two forms of disease in ,children: (1) the cerebrospinal lipidoses, and (2) so-called diffuse scleroses of the brain, or Schilder's disease.
(1) In the lipidoses blindness is due to degeneration of the retina, but this is not always of the same type. There appear to be two fairly distinct forms, clinically differentiated by the presence or absence of a cherry-red spot at the macula. In those without this spot there may be pigmentary changes either in the zone round the macula or more widely in the retina. The form with a cherry-red spot is usually called after Tay and Sachs who first described it. I was glad to find that Mr. Doggart (1947) had called the second form, the Batten type, since Dr. Frederick Batten, who, in his day, had an unrivalled knowledge of the nervous diseases of childhood, well deserves this honour to his memory. In Germany it is often called the Vogt-Spielmeyer type, as it was described by these authors during the two years which followed Batten's description in 1903:
(a) The changes in the retina in cases of the Tay-Sachs type are well established. In my small experience they are the same whether the patient is Jewish or not, and whether the disease comes on during the first year of life or later, even up to the third year. I have had the opportunity of examining the retina in 3 children with no known Jewish heredity. One died at the age of 18 months, the other two, a brother and sister, at the ages of 2 11/12 and 3 9/12 years. In all 3 the nerve cells contained an excess of lipoid, and were fewer than normal, as was most easily seen close to the macula; but there was no abnormality in the outer nuclear layer, the rods and cones or the pigmented epithelium. In some of these, but not in all, the fovea centralis appeared to be wider than normal, but as fixative was injected into the vitreous under pressure, this appearance may have been due to artefact.
(b) In the cases of Batten type without a cherry-red spot, the nerve cells are less affected, though they may not be entirely normal. The chief change here is in the outer nuclear layer and the pigmentary epithelium. The outer nuclear layer degenerates and disappears, apparently first, in a zone round the macula. The rods and cones, of course, go with this layer and pigment from the epithelium migrates into the outer molecular layer. In later cases, in which pigmentary degeneration of the retina is visible ophthalmoscopically, the outer nuclear layer may have disappeared over wide areas of the retina. I have examined the retina in 4 cases of this kind, 2 aged 4 and the others 9 and 15 years at the time of death. There is therefore practically no gap in age between the oldest with a cherry-red spot and the youngest without one. On the other hand there is no overlap in my material. There is very little evidence of transition from one type to the other. A case of Tay-Sachs type may be totally blind for months and yet show'no gap in the outer nuclear layer, whereas a case of the Batten type may not be noticeably blind at the time of death, and yet the gap in the outer nuclear layer may be very evident. It would appear that there is an essential difference in pathogenesis in the two conditions, but it is difficult to make out exactly what this is.
(2) Diffuse sclerosis of the brain.-The terms diffuse sclerosis of the brain and Schilder's disease cover several different forms of degeneration of the cerebral white matter, some of which are usually familial, but in others there is less evidence of hereditary transmission. So far as my reading of the literature has gone, blindness in children suffering from these conditions has always been due to degeneration of the occipital white matter. The optic nerves have only been affected in a few adult cases; but I see no reason why there should be any restriction of this kind, in view of the close pathological similarity between certain forms of diffuse cerebral sclerosis and Devic's disease, neuromyelitis optica.
I recently suggested that cases of diffuse cerebral sclerosis shall be classified into three main groups according to their pathogenesis: (1) The sudanophilic group in which the lipoid metabolism follows a pattern similar to that seen in disseminated sclerosis. This group may be familial, and blindness is a common, though not constant, early symptom.
(2) The metachromatic group, rarely familial, in which there is little or no sudanophilic lipoid, but granules of cerebrosides collect in phagocytic cells, and metachromatic lipoid may also be found in the liver and kidneys. In this group the optic radiations tend to be spared and therefore blindness, if it occurs at all, comes on late in the disease.
(3) A curious familial type characterized by the presence of collections of globoid or epithelioid cells which do not contain sudanophilic lipoid. Blindness may be an early sign in such cases, but here also it is not constant. I do not think that it is possible to distinguish clinically between types (1) and (3), but cases of type
(2) are, in my experience, characterized by early~ertebeilar symptoms and signs and by absence of blindness. It seems to me that these three types, if not quite distinct, are at least separable on the grounds of pathology and pathogenesis. In the very slowly progressive familial type called after Pelizaeus and Merzbacher there is rarely blindness, as here, too, the optic radiations tend to survive -longer than other parts of the white matter.
Sir Stewart Duke-Elder said that he would like to comment briefly on retrolental fibroplasia (or) as it would be much more happily called, the retinopathy of prematurity) and particularly its association with spastic defects. At the moment the disease was relatively common. In 1951 statistics gathered through the Ministry of Health showed that there were 126 cases among premature infants born at weights of less than 4* lb. in England and Wales-a distressing fact socially and a heavy burden economically in terms of blind pensions. All these cases occurred in hospitals. It was also a fact now that among the cases which found their way into the Sunshine Homes for blind babies some 20 % were mentally deficient and a further 30% were mentally retarded; it would thus appear that 50% of these children had suffered some cerebral trauma, probably in the sense of anoxia. He thought that Mr. Scott might have misinterpreted Norman Ashton's -pathological findings. It was true that in Ashton's experiments on kittens, neovascularization followed most readily after the administration of oxygen in the few days following birth; it was, however, not certain that the oxygen itself caused the pathological changes, but very probable that it caused an obliteration of the circulation leading to anoxia which presumably was the Etiological factor. The administration of oxygen soon after the birth of a kitten was the easiest way to bring about anoxia. It might well be the case that sporadic instances of retrolental fibroplasia occurred without the administration of oxygen, but it would seem obvious that there were Qther potential mechanisms, for example in utero, which could cause a condition ot anoxia.
It is interesting that a survey of a number of nurseries for premature babies in this country has shown that the incidence of this disease varied directly with the amount of the oxygen used, and in those centres wherein the administration of oxygen has been cut down and adequately supervised, the condition has practically disappeared: This corresponds with American-experience. From the practical point of view, it would seem that the retinopathy of prematurity is a preventable condition and rarely occurs provided oxygen is given to premature children (particulhrly between the weights of 2j and 3 lb.) only in the smallest quantities and for the shortest time necessaryto avoid respiratory embarrassment.
